Isozymes of lignin peroxidase and manganese(II) peroxidase from the white-rot basidiomycete Trametes versicolor. I. Isolation of enzyme forms and characterization of physical and catalytic properties.
The basidiomycete Trametes versicolor is a white-rot fungus and a potent degrader of lignin. The development of extracellular enzyme activities in the fungal culture under physiological conditions of secondary metabolism was investigated. Using the culture medium as starting material a large number of peroxidase forms were purified by the use of chromatographic techniques. Sixteen forms of lignin peroxidase and five forms of manganese(II) peroxidase were separated and the majority of these enzymes was characterized with respect to isoelectric point, molecular mass, and specific enzyme activity. The manganese(II) peroxidases showed a lower isoelectric point (pI 3.2-2.9) and a slightly higher molecular mass (44-45 kDa) than the lignin peroxidases (pI 3.7-3.1, and 41-43 kDa). Specific enzyme activities for the forms of lignin peroxidase, using veratryl alcohol as the substrate, were found to differ considerably. Certain differences in the specific enzyme activity were also observed among the forms of manganese(II) peroxidase. A multitude of peroxidase forms has previously been encountered in another white-rot fungus, Phanerochaete chrysosporium. The discovery that it also occurs in T. versicolor would suggest that this multiplicity could be a common feature among white-rot fungi and may be essential for the biodegradation of lignin.